Transcriptional and posttranscriptional regulation of the proopiomelanocortin gene in the pars intermedia of the pituitary gland of Xenopus laevis.
In the melanotrope cells of the intermediate pituitary gland of the amphibian Xenopus laevis, expression of the POMC gene is under physiological control, i.e. it is 20- to 30-fold higher in animals adapted to a black background compared to animals adapted to a white background. To investigate whether changes in POMC messenger RNA stability contribute to this difference in expression, a steady state kinetic model for mRNA degradation was used to determine the half-life of POMC mRNA during the induction and deinduction of POMC gene expression in melanotrope cells. During induction of the POMC gene the half-life of POMC mRNA was 3- to 4-fold longer than during deinduction. This difference in mRNA stability is, however, not sufficient to account for the 20- to 30-fold difference in the steady state levels of POMC mRNA between the two physiological conditions. Results from experiments with the protein synthesis inhibitor cycloheximide and the mRNA synthesis inhibitor 5,6-dichloro-1-beta-D-ribofuranosylbenzidimidazole suggest 1) that during induction of POMC gene expression no de novo protein synthesis is required and, 2) that deinduction of POMC gene expression requires transcriptional activation of an mRNA-degradation system. Pulse-labeling experiments with [3H]uridine showed that in neurointermediate lobes of white-adapted animals there is an 8-fold higher amount of newly synthesized POMC mRNA than in lobes of black animals. This suggests a fast in vitro induction of POMC gene transcription. The dopamine D2-receptor agonist apomorphine decreased POMC mRNA biosynthesis about 5-fold, which confirms that regulation of POMC gene expression includes a transcriptional component. In conclusion, our results demonstrate that during the physiological process of background adaptation the regulation of POMC gene expression in Xenopus melanotrope cells is exerted by alterations in POMC gene transcription as well as in POMC mRNA stability.